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* NOTICES * 



CLAIMS 



Tld phase shift mask according to cla>m 1 or 2^ ^ c tarn 3 and 

[Claim 5] The metal which XCetold pnTSmai characterized by betng a smgle metal 

ClannsfThesftieonw^htsno^ 

phase shift mask according to claim 4 is a a fluorld e. 

[OaL 9] The halftone mold phase shift m ^f 0 ^tefieldwhich uses metal silicide as mam 
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* NOTICES * 

^-lows the word which can not be translated. 
3in the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
phase shift mask blank especially. 

pattern is imprinted on Si wafer, ^£ improvement technique in resoluUor, .of 

resolution is prospering. A phase shifi ^ ^ ^ into 180 degrees phase contrast of 
this, and development .is performed ^J^^^^^i^ phase shift section in one side of 
the projection light which penetrans the > P^m w ™ P * itted light dl ffracts and 

opening which adjoins theoretically, ^^f^ZZy section is weakened, and the 
interferes each other, the op^cal reinforcement of the boun ary ^ effecti m 

resolution of an imprint pattern » ™^ ^ bounds compared with the usual 

resolution of a detailed pattern of having ■^r^ v 4 mtin the depth of focus, 
photo mask by this, and ^^^^jl^l^^^Boa and others of IBM, are indicated 
[0003] The above phase shift methods are advocated by Le weU . known . [ of the Levenson 
by JP 62-5081 13 by JP,58-173744,A ^V*^ and ^ ^ gff j ich 

mold a halftone mold, etc. ] Especially me ed ^figuration of transmitted 

imprints a mask pattern on a wafer fa^^^^ 

light reinforcement steep and raises ^^^^^^ of the transmitted light, and the 
protection-from-light nature below a phase ^ inversion op ^ of a halft mo ld phase 

sensibility of a resist to the ^f^l^^^Z and description), since it has the point that 

the criteria defined as a phase shift mask. 
Ptm(s)tobeSolvedbytheInvention]T = ^ 

accomplished the advance to coincidence ™ih np^ddtaW izmg § _ mask pat t ern 

"years. In order that the contraction ^J^^,^ and, henceforth [ i line ], light 
IZ wafer may raise definition, short J^^^g* ArF excimer laser, is put in practical 
of ultraviolet radiation fields, such as of this exposure light, various proposals are 

use. Since it corresponds to short characteristic as a mask ^ingredient ^and 

made also in respect of a mask and { &nd me compound of silicon as a main 

^fi^ 

bright or opposite abrasion nature, are proposed. 
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comoound of a metallic element (Me and notat '°^.^X) w th which the metallie element was 
SgS which are me ingredients (it expresses , MeS. or MexS y) ^ ng m 

oXnoW 

r00061 However, in forming a film presen ^on oy constant used for a film 

exist t is mentioned to the 1st that the degree o ^j^ 0 ^ d P istri bution of the optical constant 
design becomes narrow. Having been ^ m f^* tens ion in the sputtering ambient 

Lioness, if only a metal silic.de compound ha sfo > tagh c formation. 
eSv to generate a minnte defect on a target or jfoe^ firm atter ^ rf jmpnnt on a 
Ssl Although it is the resistance over the exposure 1 ght sour short _ wave lengfo-rzmg of 

So "the energy which *e case of i line, in me ease of 

foe light source accompanying ^led-r^gof • ■ ^ ^ ^ MJ [eV] wrth a KrF 

ir^ufo^ 

such as an ArF excimer laser, here, and ^ consists ot me ^ Qf charactens uc 

^^measure^^^^^ 
001 1 In the halftone mold phase shift mask wiw i wni ag a mam confl g U ration 

SioS^^^ 

^me^^ 

Xch ts not the metal and metallic halftone mold phase shift mask 

which is not silicide-ized, and sa d met ^element r j 

foan 20 atom % in a halftone mold phase shift mask acc or g shift mask 

P 3 2 ] invention of claim ^» heing more foan pentatomtc % m 
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hift mask according to clam 3 and wh ch is ,no of the metal , a nitride, and a fluond^ 

b^u^ 

main components. f th meta i w hich is not silicide-ized to be a 

ESte^^^^ 

a<? main components. . - t t__ ^etal which is not silicide-ized to be 

shift mask according to claim 3 ^ 5 halftone mold phase shi ft mask blank 

[Sd^onne—Tneses^^ 

mask concerning this invention and a halftone mold P«* tWs manufacture is 

blank concerning the halftone mold phase shift ma k of to Qr ffi exist all over fte field 

characterized by making the compound of Me ™h .s not ^ ^ ^ slhcld 

Sid not form with a single ^^^Sushed on that glass substrate. The 
compound in the film presentation °f*^'Sby this is solvable. In addition, if Me is 
trouble which carried out [ above-mentioned ^ ,s '\ ng J2 w will be raised. 

concretely illustrated in desirable order, Zr^Mo, Ti, arid^ ^ ^ d e_ 

100231 Thus, some advantages arise by making earn eic , ft ld ph ase shift mask or 

Keween Me and Si exist mtennonally on ' elamenUeve^m a h ^ ^ ^ Isolati Sl0 
Se transluceucy film of a blank. This ; M and S J distributed on , spec ific curve in said 

Although it described that the optical cons tant of Me_ M y« » reftactive indexes n and 

double which should be solved I In order* ^pound of MeSi if the 

pxtinction coefficients k other than on this curve vnm u required, it is necessary to 

"nltion from the compound P^enUtton ^SStoSto of MexSiy and this thinks like 
Squire from silicide target production of another P^«>° n . difficult If Isola tion Me and Si are 
be path from target development -P"^^ Si, it will be possible to shift an optical 
positively used at this point, "'V^T^ee of fteedom of an optical constant w. 1 spread, 
constant to the Me or S. side, and the degree ot tteeoo membr ane formation, with some 

[0024] In respect of the quality of thetarge t used at then ^ ^ a ^ 

silicide compounds, was firm lyT very 1 low ^ as becoming the cause of the 

that many minute cracks will e^ ™ 1 ™ ^ ^ mori si etc. in a target more than fire 

Smor^o^^^ 
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inclination of a certain fixed change, bu, when Me and Si which , hav< > no. been sjHdde-ized exist in 
contrast is offset and reduced. 

inwdocwy gas suitably to obtain the thin film wtth wntch nnndtng, 

target which is not silicide-ized completely. han the 

? f i a != tn^rionTi since ****** of ZrSi2 is narrow, and this served as abinder, it was 
without being sihcide-ized, ^ was relat ^ »w^ a§ compared 

Membrane formation conditions; the numeric ^<^^S^AMwtfi the optical 
SCCMPower=DC600W Fig. is an oxygen flow rate. [SCCM] »^^~i^tM. 55 Xn 
constants at the time of forming membranes with ^ ^ ^J^ tioned conditions 

make intentionally shift the value of n and k from the presentation of ZrSi2 to the Si side by 
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increasing Si conversely. Thus, the property after membrane formation is changeable by changing a 

blank obtained in this way through resist processes, such as resist spreading, exposure and 
devdopment. The dry etching conditions are as follows. The RIE system was used for the dry 

Etehrrfg gas: BC13 pressure : 1 .OPaPOWER : Etching is possible even when 200W, in addition 
etching use other chlorine-based gas. 

[Effect of the Invention] This invention can be applied to the halftone mold phase shift mask which a 
current metal and silicon contain, and serves as a means effective in a design, processing, and 
uSirTof the mask corresponding to detailed-izing of a future semi-conductor. The content of Me 
ESta the condition included in the film prepared on the glass substrate as the approach of 
SS^alicide-izod. or Si is specified. By making these elements that are ^^^^ 
optimization, a spectral characteristic improvement, etc. of a membranous optica property are 
aSaSed with ^content. In stopping the permeability in an inspection ^^^ ^ 
acquire the contrast in inspection of a halftone mold phase shift mask or a ^blank «*"^. * 
becomes possible by making many Me(s) contain in the film. Moreover > n 
membranous defective reduction, stress relaxation, etc. by making the isolation Me which is he 
Semenrwhich is not silicide-ized, and Isolation Si contain more than a constant rate in Ate film and 
alphas effectiveness in respect of the improvement in resistance to the short-wavelength-laser light 
at the time of actually using a mask on a stepper. 
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damages caused by the use of this translation. 

1 .This document has been translated by compute, So the translation may not reflect the original 

2 1 ** 1 ** diows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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